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WATER  CONSERVATION  IN  IRRIGATION  AGRICULTURE 

3y  Soil  Conservation  Service 

Nearly  every  part  of  the  Nation  faces  a  water  problem  of  one  kind  or 
another.  Although  too  much  water  plagues  some  areas,  our  main  problem 
is  getting  enough  good  water  to  the  right  place  at  the  right  time. 


Water  conservation  is  a  subject  of  growing 
concern  to  communities  everywhere.  Alarmed 
by  the  rapidly  growing  demands  on  our  water 
resource,  Government  and  industry  alike  are' 
studying  ways  of  making  water  go  farther  by 
making  it  do  more  jobs  with  a  given  amount, 
or  by  reducing  waste.  Citizens'  groups  are. 
rightly  concerned  about  the  protection  of  their 
water  sources  and  preservation  of  the  recrea- 
tional and  esthetic  values  of  streams,  lakes, 
and  reservoirs. 

One  of  the  biggest  opportunities  for  water 
savings  is  in  irrigation  agriculture,  for  that 
is  where  the  most  of  the  supply  is  used.  In 
some  western  watersheds  as  much  as  90  percent 
of  the  streamflow  is  devoted  to  irrigation, 
and  in  the  East,  irrigation  is  rapidly  becoming 
an  accepted  practice  in  modern  agriculture. 

As  our  population  grows  and  the  demand  for 
agricultural  products  increases,  more  land 
inevitably  will  be  put  under  irrigation.  This 
poses  a  demand  for  additional  water  from 
supplies  that  are  already  too  small  in  many 
places.  At  the  same  time,  industrial  and  tech- 
nological development  have  the  effect  of  pyra- 
miding water  requirements. 

Experience  with  conservation  farming  on 
irrigated  land  and  the  improvements  in  irriga- 
tion efficiency  that  have  been  attained  in  soil 
conservation  districts  indicate  plainly  that  con- 
servation irrigation  can  help  meet  tomorrow's 
water  problems.  These  possibilities  are  ex- 
plored in  the  following  pages. 

GROWING  DEMAND  FOR  WATER 

Continuing  growth  in  population  and  economic 
activity  will  entail  a  corresponding  increase 
in  the  Nation's  demand  on  its  water  resources. 
In  fact,  increasing  per  capita  rates  of  water 
use  both  at  home  and  in  industry  will  cause 
the  demand  for  water  to  climb  more  rapidly 
than  population. 

Estimates  assembled  by  the  U.S.  Senate 
Select  Committee  on  National  Water  Resources 
(1961)  indicate  that  water  use  can  be  expected 
to  nearly  double  in  the  next  20  years  and  to 
triple  by  the  year  2000.  In  the  meantime,  popu- 
lation is  expected  to  increase  85  percent  in 
40  years. 

Total  withdrawals  of  water  for  all  purposes 
(except  waterpower)  in  1954  were  estimated  at 
slightly  more  than  300  billion  gallons  a  day 
(table  1).  Requirements  in  1980  are  expected 
to  be  nearly  560  billion  gallons  a  day,  assum- 
ing a  medium  rate  of  population  growth  and  eco- 
nomic activity.  By  the  year  2000,  nearly  900 
billion  gallons  a  day  will  be  needed. 


Use  on  the  Land 

The  most  important  use  of  water,  next  only 
to  human  consumption,  is  to  support  the  plant 
and  animal  life  on  the  land.  This  "onsite"  use, 
however,  does  not  figure  in  the  balance  of 
available  supplies  and  withdrawals.  That  part 
of  precipitation  that  is  transpired  by  plants 
or  evaporated  directly  from  the  land  is  re- 
moved from  the  water  supply  before  any  be- 
comes available  as  runoff  or  stored  water  that 
man  can  use  directly. 

Although  the  amount  of  evapotranspiration 
from  the  land  in  some  cases  may  be  modified 
locally,  in  general  it  is  governed  by  climatic 
factors.  Man's  activities  in  the  forseeable  future 
cannot  be  expected  to  materially  alter  the 
"yield"  of  water  after  the  onsite  requirements 
of  the  land  and  its  vegetation  are  satisfied. 

A  recent  review  of  this  question  by  the 
U.S.    Department   of   Agriculture  (USDA)  indi- 
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TABLE  1. --Estimated  water  requirements  to  meet  projected  population 
and  economic  growths- 


Population  (million)  

Gross  national  product 

(billions  of  1960  dollars) 
Water,  total  withdrawals 
(billion  gallons  a  day) 

Agriculture  

Industry  

Municipal  

Totals  

Water,  consumptive  use 
(billion  gallons  a  day) 

Agriculture  

Industry  

Municipal. 


:176 
108 
17 


301 


2 103.9 
3.5 
2.1 


Totals   109.5 


1980 


244 
1,060 


167 
363 
29 


559 


104.5 
11.0 
3.7 


119.2 


Per- 
cent 
of 
1954 


151 
249 


95 
336 
171 


185 


100 
314 
176 


109 


2000 


329 
,200 


184 

662 
42 


126.3 
24.4 
5.5 


156. 


Per- 
cent 

of 
1954 


203 
516 


104 

613 
247 


295 


1?? 
697 
262 


143 


1  Estimates  by  Resources  for  the  Future  for  the  Senate  Select 
Committee  on  National  Water  Resources  (Wollman,  1960). 

2  Computed,  as  for  1980  and  2000,  to  provide  for  full  irriga- 
tion for  the  acreage  irrigated;  total  withdrawals  actually  re- 
ported for  1955  were  110  billion  gallons  a  day  (MacKichan,  1957) 
of  which  about  22  billion  would  have  been  consumed. 

cated  that  for  the  Nation  as  a  whole  all  pro- 
jected changes  in  land  use  and  treatment,  in- 
cluding flood-prevention  structures  and 
increased  irrigation,  would  have  an  insignifi- 
cant effect  on  total  water  yields  (U.S.  Dept. 
Agr.  1959a)  in  this  century. 

Withdrawal  Uses 

The  uses  that  require  withdrawal  of  water 
from  streams,  lakes,  and  wells  will  compete 
increasingly  for  the  supply  available  after  onsite 
requirements  have  been  met. 

The  amount  of  water  required  or  used  by 
agriculture,  industry,  and  municipalities  (the 
principal  withdrawal  uses)  is  measured  first 
as  "withdrawals";  i.e.,  the  amount  of  water 
withdrawn  from  a  primary  source.  Since  much 
water  is  returned  to  streams  and  reservoirs, 
and  may  be  used  again  and  again,  the  sum  of 
withdrawals  in  some  cases  may  exceed  the 
measured  flow  of  a  stream  or  capacity  of 
storage  facilities.  Such  reuse  is  included  in 
the  "total  withdrawals"  or  "gross  withdrawals" 
reported  in  water  statistics. 

More  crucial  in  effect  on  the  available 
water  supply  is  the  amount  of  water  "consumed" 
in  use;  i.e.,  incorporated  into  the  product  or 
returned  to  the  air  as  vapor.  Such  "consump- 
tive use"  or  "net  depletion"  measures  the 
disappearance  of  water  from  the  controllable 
resource. 

Temporary  diversion  for  generation  of  water- 
power  is  not  included  in  these  calculations 
because  such  use  causes  no  depletion  of  the 
resource  and  interferes  little  with  other  with- 
drawal uses. 

Domestic  and  Municipal  Use. --The  use  of 
water  for  drinking  and  domestic  purposes, 
although  accounting  for  a  minor  part  of  total 
withdrawals,  is  a  crucial  matter  for  any  com- 
munity nearing  the  limit  of  its  supply. 

Domestic  use  accounts  for  about  40  percent 
of  water  withdrawn  by  municipal  systems  (U.S. 


Public  Health  Se  rv.,  1960);  public  services 
and  small  industries  use  the  rest.  From  17 
billion  gallons  a  day  in  1954,  municipal  with- 
drawals are  expected  to  increase  to  29  billion 
gallons  a  day  in  1980  and  to  42  billion  gallons 
a  day  in  2000. 

Industrial  Use. --The  industries  of  the  Nation 
are  using  water  for  manufacturing,  mining, 
thermal- electric  power  generation,  and  other 
purposes  at  an  ever-increasing  rate. 

Withdrawals  in  1954  were  estimated  at  108 
billion  gallons  a  day.  By  1980  they  are  expected 
to  exceed  360  billion  gallons  a  day  and  by  2000 
to  exceed  660  billion  gallons  a  day  (.Vollman, 
1960). 

Such  an  increase  in  industrial  water  re- 
quirements outstrips  the  rate  of  growth  of 
either  population  or  economic  activity.  These 
estimates  indicate  that  by  the  end  of  the  cen- 
tury industry  will  account  for  75  percent  of 
total  water  withdrawals. 

Fortunately,  industrial  water  use  does  not 
diminish  the  supply  to  that  extent.  Most  in- 
dustrial water  is  used  for  cooling,  washing, 
moving  materials,  or  flushing  wastes,  so  that 
actual  consumption  is  usually  less  than  10 
percent  in  the  aggregate  (U.S.  Dept.  Commerce, 
i960).  Calculations  made  for  the  Senate  Select 
Committee  indicate  that  by  the  year  2000 
industrial  uses  will  account  for  only  16  percent 
of  the  consumptive  use  (Wollman,  i960). 

Industrial  use,  however,  often  reduces  the 
quality  of  water  returned  to  the  common  supply 
so  as  to  restrict  its  value  for  other  purposes. 
Means  of  avoiding  pollution  of  water  by  indus- 
trial wastes,  therefore,  will  be  a  major  prob- 
lem in  meeting  future  industrial  requirements. 
In  many  communities  further  economic  devel- 
opment is  already  limited  by  shortage  of  water 
of   suitable    quality  to  support  new  industries. 

Irrigation. --Irrigation  is  the  Nation's  largest 
user  of  water.  Withdrawals  from  streams  and 
wells  to  support  agriculture  now  exceed  in- 
dustry's intake,  and  the  amount  of  water  "con- 
sumed" by  irrigation  is  nearly  30  times  the 
amount  that  disappears  in  industrial  use  (table 
1). 

The  U.S.  Geological  Survey  reported  that  in 
1955  total  withdrawals  for  irrigation  amounted 
to  123  million  acre-feet  or  an  average  rate 
of  110  billion  gallons  a  day  (MacKichan,  1957), 
about  the  same  as  for  industrial  use.  To  have 
provided  full  irrigation  for  the  acreage  irrigated 
in  1954  on  the  same  level  as  used  in  calculating 
requirements  for  1980  and  2000,  agriculture 
would  have  withdrawn  195  million  acre-feet 
(176  billion  gal.  a  day). 

About  60  percent  of  irrigation  water  is 
returned  to  the  atmosphere  by  evaporation  and 
transpiration  or  is  made  a  part  of  plant  tissue 
and  therefore  is  not  available  for  further  use 
(U.S.  Geol.  Surv.,  1960).  As  a  consequence, 
irrigation  "consumed"  an  estimated  66  billion 
gallons  a  day  of  the  110  billion  actually  with- 
drawn in  1955.  Of  the  176  billion  gallons  a 
day  estimated  as  the  1954  requirement  for 
agricultural  use,  consumptive  use  was  estimated 
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In  the  humid  east,  irrigation  is  rapidly  becoming  and  accepted  practice  in  modern  agriculture. 
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at  103.9  billion  (Wollman,  1960),  compared 
to  3.5  billion  for  industrial  use.  Thus,  the 
impact  of  irrigation  is  several  times  that  of 
industry  on  the  total  supply  of  water  available 
for  alternative  uses. 

Irrigation  will  continue  to  expand  in  the 
future  but  not  at  the  rate  predicted  for  industry. 
Considering  the  prospective  needs  for  agri- 
cultural products  and  the  availability  of  suitable 
soils  and  water,  the  Department  of  Agriculture 
(1959b)  estimated  that  in  order  to  meet  pro- 
duction requirements  the  amount  of  irrigated 
land  would  need  to  be  increased  from  Z9j 
million  acres  in  1954  to  36^  million  in  1980 
and  55 g  million  in  2000.  This  would  be  an 
increase  of  85  percent  during  a  period  when 
population  is  expected  to  double  and  gross 
national  product  to  grow  fivefold. 

At  current  average  efficiency  in  using  water, 
full  irrigation  cf  the  1954  acreage  would  have 
required  total  gross  withdrawals  of  195  million 
acre-feet  (U.S.  Dept.  Agr.,  1959b).  After  sub- 
tracting for  estimated  reuse  of  water  in  the 
same  basin,  net  withdrawals  needed  would 
have  amounted  to  115  million  acre-feet  (table  2) . 

At  the  same  level  of  efficiency,  the  needed 
future  acreages  of  irrigated  land  would  require 
an  increase  of  41  million  acre-feet  in  total 
gross  withdrawals  by  1980  and  112  million 
acre-feet  by  2000.  Net  withdrawals ,  after  allow- 
ing for  reuse,  would  be  25  million  acre-feet 
more  in  1980  and  75  million  acre-feet  more 
in  2000. 

Most  of  the  additional  water  needed  for 
irrigation,  however,  could  come  from  increased 
efficiency  in  handling  and  using  the  present 
supply.  Improved  irrigation  facilities  and  prac- 


tices can  reduce  wastage  in  storage  and  trans- 
mission to  the  farm  and  increase  effectiveness 
of  application  to  crops. 

The  Department  of  Agriculture  (1959b)  es- 
timates that  with  expected  improvements  in 
conservation  technology  it  would  be  feasible 
to  satisfy  the  water  requirements  of  the  pro- 
jected irrigated  acreage  in  1980  with  less 
water  than  was  needed  for  the  1954  acreage 
by  methods  now  in  use.  The  acreage  projected 
for  the  year  2000  could  be  irrigated  with  an 
increase  of  only  2  percent  over  the  1954  re- 
quirement. This  would,  of  course,  requ^-^ 
accelerated  programs  of  research,  education, 
and  technical  assistance  to  obtain  widespread 
adoption  of  the  improved  techniques. 

So  much  of  the  Nation's  water  supply  is 
involved  in  irrigation  that  increasing  the  level 
of  efficiency  in  this  use  offers  one  of  the  most 
promising  opportunities  for  meeting  the  growing 
demand   for    water    in   the  future.  This  is  es- 


TABLE  2.- 


-Estimated  irrigation  water  requirements  at  present 
and  feasible  efficiencies 


19541 

1980 

2000 

(000).. 

1  29, 

552 

2  36 

700 

2  55, 

513 

Water  requirement  at 

present  efficiency — 

Gross  withdrawals. 

.acre 

-feet 

(000).. 

1194, 

564 

3235 

277 

3306, 

819 

-feet 

(000).. 

697 

*139 

472 

*189, 

457 

Water  requirement  at 

feasible 

efficiency — 

Gross  withdrawals. 

.acre 

-feet 

(000).. 

1194. 

564 

2180 

517 

2198, 

606 

-feet 

(000).. 

'HA, 

697 

2113 

653 

2137, 

241 

x  D.S.  Dept.  Agr.,  1959b  (table  43). 

2  U.S.  Dept.  Agr.,  1959b  (table  45). 

3  Calculated  (region  by  region)  applying  rates  used  in  U.S. 
Dept.  Agr.,  1959b  (table  43)  to  projected  acreages  for  1980  and 
2000. 

*  D.S.  Dept.  Agr.,  1959a. 
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pecially  true  in  many  western  communities 
where  practically  the  entire  water  supply  is 
used  for  irrigation  and  where  population  and 
industrial  growth  are  already  cramped  by  water 
shortages . 

Water  Supply  is  a  Local  Problem 

The  foregoing  review  of  the  water  situation 
points  lip  the  growing  seriousness  of  the  water 
problem.  But  a  national  balance  of  supply  and 
demand  does  not  reveal  the  problems  of  any 
locality.  No  community  experiences  the  national 
averages;  each  must  contend  with  its  own 
peculiar  water-resource  balance. 

In  the  West,  where  from  the  beginning  limited 
water  supplies  have  been  allocated  to  specific 
users  through  legal  systems  of  appropriation, 
many  areas  now  have  assigned  rights  to  the 
entire  water  resource.  There  is  little  possi- 
bility of  supplying  additional  water  for  growing 
cities,  new  industries,  or  more  irrigated  land 
without  diverting  water  from  present  uses  or 
finding  ways  to  make  the  present  supply  go 
farther. 

For  example,  for  the  last  several  years  the 
assigned  rights  on  the  Sevier  River  in  Utah 
have  exceeded  total  streamflow.  The  State 
engineer  estimated  that  in  I960  the  flow  sup- 
plied not  more  than  half  the  needs  of  authorized 
users.  A  cooperative  river-basin  study  by 
USDA  and  State  of  Utah  is  underway  to  get 
information  on  the  amount  of  water  being  lost 
through  noneconomic  vegetation  and  other  causes 
and  to  suggest  means  of  improving  management 
of  the  water  resources  of  the  basin. 

The  Arkansas  and  Platte  Rivers  in  Colorado 
are  reported  to  have  their  entire  available 
supplies  appropriated  to  the  point  that  flood 
conditions  are  required  to  satisfy  "junior" 
rights.  This  is  also  true  for  the  full  length 
of  the  Rio  Grande.  By  midsummer  I960  the 
streamflow  from  Colorado  to  New  Mexico  and 
Texas  was  500,000  acre-feet  less  than  called 
for  under  the  Rio  Grande  Compact  of  1938. 

Most  other  States  in  the  West  are  wrestling 
with  similar  problems  of  water-supply  alloca- 
tion and  administration. 


Tex-49,790 

The  normal  flow  of  many  rivers  in  the  West  is  already  fully  appro- 
priated. At  El  Paso,  Tex.,  water  coming  down  the  RioGrande  River 
is  divided  between  the  United  States  and  Mexico. 


CONSERVATION  IRRIGATION 

In  nearly  any  community  where  a  major 
part  of  the  water  supply  is  used  for  irrigation, 
as  is  commonly  true  in  the  West,  future  ex- 
pansion in  water  needs  might  be  met,  at  least 
in  part,  through  more  efficient  handling  and 
use  of  irrigation  water.  In  many  instances,  the 
land  now  being  irrigated  could  be  adequately 
served  with  half  the  water  now  being  used. 

Conservation  methods  of  applying  water  on 
farms,  coupled  with  efficient  storage  and  trans- 
mission from  the  source,  can  reduce  wastage 
and  free  large  quantities  of  water'for  extending 
the  irrigated  acreage  or  for  diversion  to  other 
uses.  Nationally,  feasible  improvements  in 
irrigation  efficiency  could  provide  enough  water 
for  the  needed  expansion  of  irrigated  acreage 
for  at  least  the  next  20  years,  if  the  savings 
could  be  made  available  at  the  right  places. 
Experience  of  many  individual  farmers  in  soil 
conservation  districts  shows  that  it  is  physically 
possible  to  attain  an  even  higher  degree  of 
efficiency  with  methods  now  available. 

Irrigation  Efficiency 

Efficiency  in  using  water  in  irrigation  is 
gaged  by  the  percentage  of  the  water  withdrawn 
from  a  primary  source--a  stream,  reservoir, 
or  well- -that  is  delivered  to  the  root  zone  of 
the  crop. 

Water  is  lost  by  evaporation  or  seepage 
while  in  storage,  or  while  being  moved  to  the 
farm;  and  additional  losses  occur  in  the  farm 
distribution  system  or  in  the  actual  application 
to  the  irrigated  field. 

If  water  is  put  on  the  field  too  rapidly  for 
the  soil  to  absorb  it,  seme  runs  off  without 
entering  the  soil;  or  if  more  is  applied  than 
the  soil  will  hold  in  the  root  zone,  the  excess 
soaks  to  a  depth  where  it  is  unavailable  to  the 
crop.  In  either  case,  the  water  that  escapes 
the  crop  root  zone  is  "wasted"  so  far  as  that 
particular  user  is  concerned.  Likewise,  water 
applied  at  the  wrong  time  may  be  of  little 
benefit  to  the  crop. 

Conservation  irrigation  delivers  water  to  the 
field  at  the  time  and  in  the  amount  needed  by 
the  crop  and  in  a  way  to  minimize  wastage  of 
either  water  or  soil.  Many  conservationfarmers 
are  attaining  a  high  degree  of  efficiency  in 
water  use  through  modern  irrigation  methods . 
Widespread  adoption  of  conservation  methods 
in  many  cases  could  make  present  water  sup- 
plies serve  more  users. 

Storage  and  Transmission. --The  first  big 
drain  on  the  irrigation  water  supply  is  through 
evaporation  and  seepage  from  reservoirs  and 
canals  and  other  losses  in  storage  and  trans- 
mission. 

Estimates  by  the  Department  of  Agriculture 
(1959b)  of  average  irrigation  water  require- 
ments in  major  river  basins  indicate  that  on 
the  average  nearly  half  the  water  withdrawn 
from  primary  sources  never  reaches  the  farms 
where  it  could  be  used.  In  some  western  river 
basins   the   loss   is   as   high  as  60  percent.  In 
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individual  irrigation  projects,  it  may  even 
exceed  this  figure. 

Some  of  this  water  is  unavoidably  evaporated 
from  surfaces  of  reservoirs  and  canals.  Recent 
research  with  monomolecular  films  offers  hope 
of  some  reduction  in  evaporation  from  storage 
reservoirs.  The  Bureau  of  Reclamation  esti- 
mates that  by  1980  annual  evaporation  losses 
from  reservoirs  in  the  Western  States  could 
be  reduced  2  million  acre-feet  by  the  appli- 
cation of  present  knowledge  (U.S.  Bur.  Reclam., 
1959).  Obviously,  additional  savings  could  be 
made  if  monolayers  could  be  used  on  the 
thousands  of  small  farm  irrigation  reservoirs. 
Evaporation  can  be  minimized  also  by  correct 
design  of  reservoirs  and  by  using  pipelines 
rather  than  open  canals  for  the  transport  of 
water. 

Another  means  of  water  loss  is  transpira- 
tion by  nonbeneficial  plants,  especially  by 
"phreatophytes"  that  grow  along  canals  and 
streams  and  around  the  edges  of  reservoirs. 
A  recent  report  of  the  U.S.  Department  of  the 
Interior  (I960)  indicates  that  these  plants  in 
the  West  cover  nearly  61  million  acres  and 
discharge  20  to  25  million  acre-feet  of  water 
into  the  atmosphere  annually.  Control  of  these 
plants  could  reduce  the  loss  by  as  much  as 
25  percent,  or  6  million  acre-feet  a  year. 
The  Bureau  of  Reclamation  (1959)  estimates  that 
it  would  be  economically  feasible  to  effect  1 
million    acre-feet   of   these    savings    by  1980. 

Seepage  and  leakage  from  storage  and  con- 
veyance structures  undoubtedly  account  for  the 
largest  loss  of  water  before  it  reaches  the 
farm.  Seepage  can  be  reduced  by  canal  linings, 
by  treatment  of  the  canal  subgrade,  and  by 
using  closed  conduits. 

For  example,  three  irrigation  districts  in 
the  North  Platte  River  Project  in  Wyoming  and 
Nebraska  were  able  to  save  28,000  acre-feet 
of  water  annually  as  a  result  of  improvements 
in  the  conveyance  system.  Over  a  period  of 
10  years  the  North  Platte  Project  installed 
1-1/3  million  square  yards  of  asphaltic  mem- 


Ari  z-5290 

Concrete  lining  of  canals  assures  safe  delivery  of  water  to  the 
farm. 


Ut-1473 

Large  concrete  pipe  carries  water  without  seepage  or  evaporation 
to  farms  in  the  Timpanogos  Soil  Conservation  District,  Utah. 


brane  canal  lining,  5  miles  of  concrete  canal 
lining,  30  miles  of  concrete  pipelines,  and 
6,700  linear  feet  of  steel  pipelines.  As  a 
result,  the  Goshen  Irrigation  District  reported 
water,  savings  of  14,800  acre-feet  annually  and 
the  Gering  and  Fort  Laramie  Districts  reported 
savings  of  13,200  a'cre-feet  annually  (Rader, 
1960). 

The  Salt  River  Valley  Water  Users'  Associa- 
tion in  Arizona  prevented  an  estimated  annual 
loss  of  100,000  acre-feet  of  irrigation  water  a 
year  by  lining  canals  and  installing  pipelines. 
The  "saved"  water  was  enough  to  keep  more 
than  30,000  acres  in  cultivation.  The  savings 
were  accomplished  by  lining  20  miles  of  the 
142  miles  of  major  canals  and  installing  pipe- 
lines or  ditch  lining  in  180  miles  of  more  than 
1,100  miles  of  laterals. 

The  Bureau  of  Reclamation  (1959)  estimates 
that  it  may  be  economically  and  technically 
feasible  to  reduce  seepage  from  canals  by  1.5 
million  acre-feet  by  1980. 

Such  improvements  in  storage  and  conveyance 
systems  are  expensive  and  are  likely  to  be 
made  only  where  they  would  be  profitable  to  the 
persons  holding  the  water  rights.  If  the  present 
users  are  receiving  their  full  allocations  of 
water,  they  will  have  little  interest  in  improve- 
ments that  may  only  make  water  available  for 
someone  else. 

Water  Application  on  the  Farm. --Even 
greater  opportunities  for  water  conservation 
exist  in  the  application  of  irrigation  water 
on  farms  than  in  its  storage  and  transmission. 
Farmers  ordinarily  have  more  incentive  to 
improve  efficiency  on  their  own  farms  than 
they  have  to  pay  for  improvements  in  reser- 
voirs and  conveyance  systems. 

Unimproved  irrigation  practices  are  often 
extremely  wasteful.  Although  prevailing  prac- 
tices vary  widely,  estimates  by  USDA  indicate 
that  farmers  on  the  average  lose  through 
evaporation,  runoff,  or  deep  percolation  more 
than  half  the  water  they  receive  at  the  headgate 
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Tex-49,792 

Unimproved  irrigation  practices  are  wasteful.  Here  water  breaks  across  the  rows  and  gathers  in  ponds  on  a  Texas  field  that  needs  to  he 
leveled. 


or  they  pump  on  the  farm.  Only  about  47  per- 
cent of  their  irrigation  water  enters  the  soil 
and  is  held  in  the  root  zone  where  it  is  available 
to  crops  (U.S.  Dept.  Agr.,  1959b).,  At  this  rate, 
of  the  91  million  acre-feet  delivered  to  farms 
in  1955  (MacKichan,  1957),  48  million  acre-feet 
were    handled  without  benefit  to  the  irrigator. 

Such  inefficient  irrigation  practices  are  not 
necessary.  Modern  farmers  have  equipment 
and  methods  for  precise  distribution  and  control 
of  their  water.  Conservation  farmers  using 
irrigation  systems  designed  to  fit  their  in- 
dividual conditions  of  soil,  climate,  water  supply, 
crop  requirements,  and  farming  operations  at- 
tain high  degrees  of  efficiency  in  water  use. 
Cooperators  with  soil  conservation  districts, 
following  competent  technical  guidance,  may 
attain  application  efficiencies  of  70  or  75  per- 
cent. They  also  limit  their  use  of  water  to  the 
times  and  amounts  that  can  be  efficiently  used 
by  their  crops. 

Widespread  adoption  of  these  practices  on 
individual  farms  appears  to  offer  the  best 
opportunity  in  the  immediate  future  for  re- 
ducing waste  in  the  use  of  irrigation  water. 
The  Soil  Conservation  Service  offers  farmers 
in  soil  conservation  districts  throughout  the 
country  technical  assistance  in  installing  and 
using  conservation-irrigation  systems.  Many 
examples  demonstrate  the  water  savings  that 
are  feasible  through  the  adoption  of  these 
improved  methods.  Following  are  a  few  typical 
examples: 

Reuben  R.  Gustafson  in  the  Yuma  Soil  Con- 
servation District  in  Arizona  leveled  160  acres 
and  installed  7,260  feet  of  new  concrete  ditches. 
He  reduced  the  total  amount  of  water  used  by 
one-half  and  saved  900  hours  of  labor  a  year 
with  the  new  system. 


Charles  Auckland  in  the  West  Otero  Soil 
Conservation  District  in  Colorado  reported  30 
percent  less  water  and  50  percent  less  labor 
used  in  irrigating  31  acres  after  leveling  the 
land  and  reorganizing  the  system.  Increased 
yields  and  lower  costs  in  1  year  more  than 
paid  for  the  cost  of  the  work.  Better  water 
control  also  reduced  the  hazard  of  high  water 
table. 

V.  E.  Evans  of  the  Duncan  Valley  Soil  Con- 
servation District  in  Arizona  saved  35  percent 


N.Mex.  13,711 

Measuring  the  rateof  discharge  from  the  irrigation  ditch  helps  the 
farmer  establish  precise  control  over  the  application  of  water  to 
his  field.  Here  a  Parshall  flume  meters  water  into  an  irrigation 
furrow. 
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Ariz-5"3 

Rueben  R.  Gustafson  (left)  reduced  by  one-half  the  amount  of  watei 
used  on  his  Arizona  form  by  converting  to  a  conservation  irrigatior 
system. 

in  water  and  30  percent  in  time  after  reor- 
ganizing his  irrigation  system  and  leveling  the 
land. 

Twelve  farmers  in  the  Lower  Yellowstone 
Irrigation  Project  in  North  Dakota  reported 
a  saving  of  at  least  300  acre-feet  of  water  on 
307  acres  of  beets  and  beans  in  a  growing 
season  as  a  result  of  land  leveling  and  im- 
proved irrigation  practices.  They  reduced  the 
average  amount  of  water  applied  per  irrigation 
from  9  to  4  inches  and  the  labor  requirement 
from  3  hours  to  2  hours  per  acre.  On  alfalfa 
and  small  grain  fields,  the  improved  irrigation 
systems  reduced  average  water  application 
from  8  inches  to  4  inches  and  labor  require- 
ment from  3  hours  to  \  hour  per  acre  per  ir- 
rigation. 

Soil  Conservation  District  cooperator  Robert 
Flynn  summed  up  his  experience  as  follows: 
"I  use  only  half  as  much  water  now  and  get  a 
40  percent  increase  in  beet  yield.  I've  got  2 
acres  more  land  too,  because  good  land  leveling 
has  eliminated  most  field  ditches. ;' 

Such  individual  examples  of  reductions  in 
water  use  on  farms,  with  accompanying  savings 
in  irrigation  time  and  expense,  could  be  mul- 
tiplied indefinitely  from  soil  conservation  dis- 
trict records. 

Some  indication  of  the  cumulative  effect  of 
conservation  methods  on  many  farms  in  the 
same,  district  is  provided  by  the  experience  of 
the  Redlands -Highland  Soil  Conservation  Dis- 
trict in  California.  This  district  arranged  with 
the  Soil  Conservation  Service  for  the  services 
of  irrigation  specialists  and  conservationists 
to  help  cooperators  revise  their  irrigation 
systems  and  show  them  how  and  when  to  apply 
irrigation  water  to  their  orchards  and  crops. 
As   a   result   of   changes  made  in  the  10-year 


period,  1950-59,  the  farmers  used  50,220  acre- 
feet  less  water  than  they  would  have  used  under 
previous  methods  and  saved  $1  million  in  water 
and  labor  costs. 

During  this  time  the  SCS  men  worked  with 
363  landowners  on  513  farms  irrigating  10,072 
acres.  They  measured  the  water  received  on  the 
farms  and  checked  efficiency  of  water  use, 
established  norms  for  water  requirements, 
determined  infiltration  rates  for  the  different 
soils,  and  revised  irrigation  systems  and  rec- 
ommended improved  practices  (Epstein,  1960). 

The  conservationists  found  the  original  ap- 
plication of  water  to  be  about  40  percent  more 
than  needed.  Of  the  10,072  acres,  1 6 1  were 
underirrigated,  1,844  efficiently  irrigated,  and 
8,067  overirrigated.  By  1960,  202  farms  and 
4,720  acres  were  under  improved  water  man- 
agement, and  overuse  had  declined  75  percent 
with  a  saving  of  12,880  acre-feet  of  water  for 
the  year. 

In  this  district  the  average  cost  of  water 
is  $17  per  acre-foot.  But  more  important  is 
the  fact  that  the  savings  reduced  pumping 
out  of  the  basin,  thus  insuring  a  more  de- 
pendable supply  of  water  during  the  dry  season. 
Yield,  size,  and  quality  of  f  rait  were  as  good  after 
reduction  in  water  use  as  before,  and  there 
was  less  root  rot  and  less  leaching  of  fertilizer 
from  the  soil. 


Net  Water  Requirement 

For  an  irrigator  who  makes  effective  use 
of  only  47  percent  of  the  water  he  receives 
and  who  obtains  his  water  from  a  system  that 
delivers  only  53  percent  of  total  withdrawals 
(both  national  averages),  the  overall  efficiency 
of  irrigation  water  use  is  only  25  percent 
(table  3). 

This  means  that  for  every  acre-inch  of  water 
used  by  his  crops,  4  acre-inches  must  be 
withdrawn  from  stream,  reservoir,  or  well. 
Although  the  amount  of  water  needed  by  crops 
in  different  localities  varies  widely- -from  about 
6  to  60  inches  annually- -the  national  average 
irrigation  requirement  is  about  20  inches  or 
about  1.7  acre-feet  per  acre.  Prevailing  irri- 
gation methods  require  withdrawing  and  handling 
6.6  acre-feet  for  each  acre  irrigated. 

USDA  estimates  that  by  a  vigorous  conserva- 
tion program  this  figure  could  be  reduced  to 
4.9  acre-feet  by  1980  and  to  3.6  acre-feet  by 
2000. 

The  water  lost  from  one  farm  or  irrigation 

TABLE  3. --Irrigation  efficiencies  and  corresponding  water 
requirements  to  meet  crop  needs 


Present 
efficiency 

Feasible 

by  1980 

by  2CCC 

Gross  withdrawal. . . .acre 

-feet  acre . . 

6.6 

4.9 

3.6 

Transmission  efficiency. 

. . .percent. . 

53 

59 

65 

Delivered  to  farm... acre 

-feet  acre. . 

3.5 

2.9 

2.3 

Application  efficiency.. 

47 

56 

64 

Delivered  to  crop  acre 

-feet  acre. . 

1.7 

1.6 

1.5 

25 

33 

42 

55 

55 

-feet  acre. . 

3.9 

3.1 

2.4 
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project,  however,  is  not  necessarily  lost  from 
the  watershed.  Estimates  of  the  Department 
of  Agriculture  (1959b)  indicate  that  on  the 
average  about  55  percent  of  the  water  that 
escapes  between  initial  withdrawal  and  first 
application  is  recovered  and  reused  for  irriga- 
tion in  the  same  river  basin. 

The  average  net  irrigation  requirement  to 
provide  for  crop  needs  is  currently  3.9  acre- 
feet  per  acre  irrigated  and  could  be  reduced 
to  3.1  acre-feet  by  1980  and  2.4  acre-feet  by 
2000  (table  3).  These  reductions  would  more 
than  offset  the  increase  in  irrigated  acreage 
needed  to  meet  production  requirements  in  I  980 
and  would  provide  for  the  acreage  needed  in 
2000  with  an  increase  in  net  withdrawals  of 
only  20  percent. 

These  results  can  be  attained  with  techniques 
that  are  already  well  known.  Research  in  the 
future  could  lead  to  still  other  methods  of 
saving  water. 

For  example,  recent  studies  show  that  in  sev- 
eral localities  about  half  the  water  stored  in 
the  root  zone  is  lost  by  evaporation  without 
being  used  to  build  plant  tissue.  This  means 
that  even  at  100  percent  irrigation  efficiency, 
as  we  define  it  today,  up  to  50  percent  of  the 
water  applied  is  not  used  for  crop  production 
but  is  merely  evaporated  into  the  air. 

To  the  extent  that  this  loss  by  evaporation 
could  be  reduced,  a  correspondingly  greater 
part  of  the  water  stored  in  the  root  zone 
could  be  put  to  productive  use.  Experimental 
work  with  plastic  mulches  has  already  in- 
dicated that  such  savings  may  be  possible. 
Continued  research  undoubtedly  will  lead  also 
to  other  means  of  reducing  water  requirements . 

Benefits  of  Conservation  Irrigation 

Besides  reducing  the  net  irrigation  water 
requirement,  conservation  irrigation  conserves 
and  improves  the  soil  and  increases  the  irri- 
gator's income. 

Irrigation  costs  are  less  where  efficient 
methods  are  used.  If  the  irrigator  buys  his 
water,  he  enjoys  direct  savings  in  reduced 
water  costs.  If  he  pumps  water  on  the  farm, 
either  from  a  well  or  from  a  stream  or  ditch, 
each  reduction  in  amount  of  water  handled 
brings  a  corresponding  reduction  in  operating 
expense. 

Improved  irrigation  systems  commonly  re- 
duce the  time  required  to  cover  the  ground 
with  each  application  of  water.  Farmers  re- 
peatedly report  savings  of  20  to  50  percent  in 
irrigation  time  with  corresponding  or  even 
greater  savings  in  labor.  This,  also,  reduces 
the  expense  of  producing  the  crop. 

C.  O.  Plumb  of  Greeley,  Colo.,  reduced  his 
irrigation  time  and  labor  requirement  a  third 
and  increased  his  yield  by  14  percent  as  a 
result  of  an  improved  irrigation  system  installed 
on  77  acres  in  cooperation  with  the  West  Greeley 
Soil  Conservation  District.  He  estimated  that 
the  value  of  the  land  was  increased  $6,010  and 
annual   maintenance   and  operation  costs  were 


reduced  $8,500.  Under  the  old  system  he  was 
losing  20  percent  of  his  water  by  seepage, 
evaporation,  and  overirrigation  in  low  spots. 
This  20  percent  in  water  has  been  applied 
to  produce  greater  yields  and  has  con- 
sistently increased  gross  annual  crop  returns 
by  $1,600. 

J.  E.  Woodruff  of  the  West  Coolidge  Soil 
Conservation  District  near  Coolidge,  Ariz., 
leveled  160  acres,  and  lined  his  irrigation  ditches 
with  concrete.  He  stated  that  the  water  saved 
in  1957  justified  the  cost  of  the  ditch  lining  and 
the  additional  crop  production  in  1957  almost 
paid  for  the  land  leveling. 

Increased  yields  result  from  having  enough 
water  to  meet  crop  needs  for  the  full  growing 
season  and  from  getting  the  water  to  the  crops 
in  the  amounts  and  at  the  times  needed  for 
optimum  growth.  Better  quality  products,  es- 
pecially of  high- value  truck  crops  and  fruits, 
result  from  moisture  conditions  kept  optimum 
for  growth.  Reports  of  doubled  or  trebled 
yields  as  the  result  of  improved  irrigation  are 
common  in  soil  conservation  districts.  In  many 
cases,  the  farmer  is  able  to  irrigate  additional 
acreage  with  the  water  he  receives ,  thus  further 
increasing  his  income. 

Carl  Bumgarner  increased  his  grain  and  hay 
production  a  third  with  75  percent  less  water 
and  much  less  time  after  reorganizing  his 
irrigation  system  and  leveling  land  in  the 
Weiser  River  Soil  Conservation  District  in 
Idaho . 

A.  L>.  Roddick  increased  yields  of  sugar 
beets,  carrots,  spinach,  tomatoes,  and  other 
truck  crops  as  a  result  of  leveling  155  acres 
of  irrigated  land  on  his  farm  in  the  Mission 
Soledad  Soil  Conservation  District  in  California. 
With  the  improved  system  he  used  30  percent 


Tex.  49,624 

Crop  yields  are  commonly  doubled  or  trebled  by  improved  irrigation 
in  soil  conservation  districts. 
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Soil  erosion  is  a  common  result  of  applying  irrigation  water  without  proper  land  preparation. 


Col-7172 


less  water  and  40  percent  less  labor. 

Conservation-irrigation  methods  safeguard 
and  improve  the  soil  as  well  as  make  efficient 
use  of  water.  Irrigation  water  is  applied  in  a 
way  to  avoid  soil  erosion  or  other  types  of 
land  deterioration.  Application  rates  are  ad- 
justed to  the  intake  rate  of  each  soil  so  that 
minimum  or  no  runoff  occurs,  and  surface  flow 
velocities  are  kept  below  erosive  levels.  The 
amount  of  water  applied  is  regulated  to  avoid 
concentrations  of  salts  or  alkali  or  waterlog- 
ging of  soils.  Necessary  crop  rotations,  fer- 
tilizer applications,  and  other  good  soil-man- 
agement practices  are  an  integral  part  of 
conservation  irrigation. 

Conservation  irrigation  avoids  land  damages 
that  are  commonly  associated  with  wasteful 
use  of  irrigation  water.  For  example,  seepage 
from  reservoirs  and  canals  and  runoff  and 
deep  percolation  fromfields  often  create  serious 
drainage  problems  in  irrigated  areas.  Certain 
soils  may  become  waterlogged  and  hence  un- 
suitable for  cultivation.  Expensive  drainage  sys - 
terns  are  necessary  to  dispose  of  excess  water 
or  return  it  for  reuse  in  the  irrigation  system. 

In  many  western  areas,  the  water  returned 
for  reuse  contains  harmful  salts  picked  upfrom 
the  soil.  The  quality  of  the  water,  therefore, 
deteriorates  each  time  it  is  passed  through 
the  irrigation  system. 

The  collection  and  evaporation  of  excess  ir- 
rigation water  in  low  areas  often  results  in 
accumulation  of  salts  or  development  of  alkali 
conditions  ruinous  to  crops. 
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Colo-1 1,163 

Snow  surveys  provide  information  for  wafer-supply  forecasts  in  the 
West  where  much  of  the  water  comes  from  mountain  snowpacks. 

Improvement  of  irrigation  efficiency,  so  that 
only  the  right  amount  of  water  is  used  on 
each  field  and  a  minimum  is  lost  by  seepage, 
not  only  makes  the  available  supply  go  farther 
but  also  avoids  the  harmful  side-effects  of 
wasteful  irrigation. 

WATER-SUPPLY  FORECASTS 

Improved  structures  and  application  methods 
do  not  necessarily  eliminate  all  water  wastage. 
The  best  storage  and  transmission  systems 
can  be  used  to  distribute  water  at  the  wrong 
times  or  to  start  crops  that  are  doomed  to 
failure  because  of  insufficient  supply  later  in 
the  season.  Reliable  information  about  the 
amount  and  seasonal  availability  of  water  is 
essential  to  efficient  use  of  each  season's 
supply. 

Water-supply  forecasts  based  on  snow  sur- 
veys by  the  Soil  Conservation  Service  and 
■cooperating  agencies  supply  this  information  for 
much  of  the  West  where  water  comes  largely 
from  the  mountain  snowpacks.  The  constantly 
expanding  and  improving  snow- survey  activity 
is  helping  western  communities  get  more  benefit 
from  their  water  supply. 

Aid  to  Efficient  irrigation 

An  irrigation  farmer  needs  to  know  howmuch 
water  he  will  have  before  he  starts  his  season's 
farming  operations.  If  he  depends  on  variable 
streamflow,  as  most  irrigators  in  the  West 
do,  mistakes  in  planning  his  crops  may  be 
costly  to  him  and  wasteful  of  precious  water. 
For  example: 

(1)  If  he  counts  on  a  normal  flow  and  plants 
the  full  acreage  that  could  be  irrigated  with 
the  expected  supply,  then  receives  insufficient 
water  to  mature  the  crop,  he  has  had  the 
expense  of  growing  a  crop  without  a  harvest 
and   the   water   he    has    used  benefits   no  one. 

(2)  If  he    expects   a  short  supply  and  plants 


accordingly,  then  receives  a  normal  or  larger 
flow,  he  may  be  tempted  to  waste  water  on 
overirrigation  and  damage  the  soil;  at  least, 
he  has  missed  an  opportunity  for  a  larger 
income   and   the   unexpected   water    is  wasted. 

Successful  irrigation  farming  depends  on  a 
multitude  of  such  decisions  involving  judgment 
of  the  season's  water  supply.  Water-supply 
forecasts  give  irrigators  and  water  managers 
a  sound  basis  for  these  decisions. 

For  example,  John  Pastoor  of  the  Twin 
Falls  Soil  Conservation  District  in  Idaho  has 
been  using  snow- survey  data  to  plan  his  crop- 
ping system  since  1954.  He  owns  687  shares  in 
the  Salmon  River  Canal  Company  and  has  200 
acres  of  cultivated  land  that  can  be  irrigated. 
In  1959  the  April  water-supply  forecast  in- 
dicated that  the  canal  company  would  be  able 
to  supply  0.34  acre-foot  of  water  per  share. 
This  meant  that  Pastoor  would  have  233  acre- 
feet  for  the  season.  He  knows  that  his  crops 
require  an  average  of  2.5  acre-feet  per  acre 
for  maximum  yield,  so  the  expected  water 
in  1959  would  provide  full  irrigation  for  93 
acres.  He  planted  78  acres  of  wheat  and  25 
acres  of  peas  and  put  the  rest  of  his  land 
in  hay  and  grass,  which  require  less  water. 
As  a  result,  he  had  plenty  of  water  for  the 
entire  season.  His  wheat  yielded  80  to  90 
bushels  and  the  peas  30  sacks  per  acre.  With 
some  extra  water  that  became  available  at  the 
end  of  the  season,  he  produced  a  seed  crop  on 
some  Siberian  wheatgrass  that  grossed  $200 
per  acre.  If  he  had  planted  the  entire  200  acres 
to  wheat  and  peas,  or  to  high  water-using 
crops  like  potatoes  or  corn,  his  crops  would 
have  been  a  failure. 

Such  examples  many  times  repeated  demon- 
strate how  reliable  water-supply  forecasts 
enable  conservation  farmers  to  use  their  im- 
proved irrigation  systems  to  make  the  most 
profitable  use  of  available  water  without  waste, 
In  the  Salmon  Falls  area,  farmers  who  piant 
and  fertilize  a  field  have  an  expense  of  $40  to 
$60  per  acre.  In  one  season  when  the  snow 
surveys  indicated  only  60  percent  normal  run- 
off, farmers  saved  an  estimated  $378,850  by 
adjusting  their  acreages  in  advance  to  the 
expected  water  supply. 

Another  way  that  supply  forecasts  help  ir- 
rigators get  full  use  of  available  water  without 
waste  is  by  providing  advance  information  on 
the  times  when  peaks  and  lows  in  streamflow 
are  likely  to  occur.  On  many  streams,  irriga- 
tors have  water  rights  of  different  order  or 
priority.  Farmers  with  "junior"  or  flood-flow 
rights  take  a  great  chance  of  financial  loss  if 
they  plant  crops  without  knowing  that  water 
will  be  available  to  them  when  needed.  Yet  if 
they  do  not  prepare  their  land  and  plant  their 
crops  at  the  correct  time  no  beneficial  use 
may  be  made  of  peak  flows  later  in  the  season. 

Storage  Control  and  Flood  Prevention 

Water-supply  forecasts  are  invaluable  to 
managers  of  reservoir  storage. 
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For  example,  where  storage  is  insufficient 
to  hold  an  entire  season's  runoff,  as  in  the 
Walker  River  Irrigation  District  of  Nevada 
(Shamberger,  1960),  there  may  be  an  oppor- 
tunity to  release  water  early  in  the  season  for 
prepianting  irrigation  or  other  uses  if  the 
authorities  could  be  sure  that  later  runoff  will 
be  sufficient  to  replace  it.  In  years  of  less  than 
normal  runoff,  it  would  be  more  important  to 
hold  the  water  for  the  more  critical  growing 
season.  In  these  situations,  water-supply  fore- 
casts have  enabled  reservoir  managers  to 
make  the  greatest  amount  of  water  available 
for  irrigation  and  keep  flood  damages  to  a 
minimum. 

In  other  cases,  where  there  are  conflicting 
demands  for  water,  basin-wide  planning  for  all 
uses  is  necessary.  Multipurpose  reservoirs 
usually  have  an  established  priority  of  water 
uses;  as,  for  example,  flood  control,  then 
irrigation  and  domestic  purposes,  and  finally 
power  generation.  It  is  essential  that  enough 
space  be  available  during  potential  flood  sea- 
sons to  control  and  store  floodwaters.  If  not, 
there  is  possibility  of  damaging  floods  and 
resulting  waste  of  water.  If,  in  order  to  make 
flood- control  storage  space  available,  too  much 
water  is  released,  the  project  may  be  unable 
to  supply  downstream  needs  later  in  the  season, 
and  again  water  resources  are  lost.  To  make 
efficient  and  full  use  of  the  water,  the  respon- 
sible authority  must'  know  the  amount  of  runoff 
that  can  be  expected  and  must  have  the  infor- 
mation at  the  proper  time. 

In  special  cases,  advance  information  about 
large  snowmelts  or  imminent  peaks  in  runoff 
can  enable  the  authorities  to  release  water 
to  make  storage  available  to  take  the  peak  off 
a  flood.  Snow- survey  information  in  1956  enabled 
the  U.S.  Corps  of  Engineers  to  prepare  2  months 
in  advance  for  a  record  snowmelt  in  the  Colum- 
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Water-supply  forecasts  enable  reservoir  managers  to  schedule  re- 
lease of  water  wisely. 


bia  River  watershed.  The  Corps  reported  that 
$37  million  in  flood  damages  were  averted  as 
a  result  (Beaumont,  1957). 

Snow-survey  work  is  now  being  carried  on 
in  13  Western  States  by  more  than  a  hundred 
cooperating  agencies.  Further  extension  of  the 
surveys  and  continued  improvement  in  the 
accuracy  of  the  forecasts  will  contribute  fur- 
ther to  the  efficient  use  of  the  Nation's  water 
supply. 

MEETING  COMMUNITY  WATER  NEEDS 

The  foregoing  review  shows  that  there  is  a 
real  possibility  of  getting  more  use  of  the 
water  now  devoted  to  irrigation.  The  best 
facts  available  indicate  that  the  land  now  being 
irrigated  in  the  United  States  could  be  ade- 
quately irrigated  with  about  half  the  water 
now  being  taken  from  streams,  lakes,  and 
underground  reservoirs  for  this  purpose,  if 
the  best  conservation  practices  were  applied 
on  farms  and  if  losses  in  storage  and  con- 
veyance were  eliminated. 

This  goal,  of  course,  could  not  be  fully 
attained  immediately,  but  the  existence  of  such 
a  potential  source  of  water  for  additional 
expansion  of  beneficial  uses  offers  welcome 
'hope  to  many  communities  that  see  themselves 
reaching  the  limits  of  presently  available  sup- 
plies. It  suggests  one  of  the  important  ways 
that  the  Nation  might  meet  the  demands  of  its 
rapidly  expanding  population  and  growing  econ- 
omy in  the  future. 

Adjustments  in  Water  Rights 

Unfortunately,  many  communities  where  such 
a  potential  exists  will  not  be  able  to  take 
advantage  of  it  immediately.  Particularly  in 
the  West,  where  community  water  problems 
generally  are  most  acute  and  where  irrigation 
is  the  largest  user  of  water,  existing  water 
rights  and  the  legal  and  economic  structure 
tend  to  retard  diversion  to  other  uses  of  any 
water  that  might  no  longer  be  needed  for 
irrigation. 

Generally  the  available  streamflow  is  dis- 
tributed among  the  users  according  to  "rights" 
that  have  been  established  under  State  laws, 
as  the  result  of  court  actions,  by  administra- 
tive procedures,  or  simply  by  long-continued 
custom.  These  "rights"  often  bear  little  rela- 
tion to  principles  of  conservation  or  the  needs 
of  the  community  for  efficient  use  of  water. 
The  holder  of  such  a  right  is  not  likely  to 
hasten  to  give  up  a  part  of  the  water  he  has 
been  receiving  simply  because  he  may  have 
found  a  way  to  accomplish  the  same  result 
with  less. 

In  most  parts  of  the  Nation,  the  needed 
supply  of  water  to  meet  pyramiding  demands 
physically  exists,  and  we  have  the  know-how 
to  make  a  large  part  of  it  available  for  new 
uses.  But  the  evolution  of  social  institutions 
has  not  kept  pace  with  the  development  of 
technology.  The  realization  of  the  full  potential 
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of  water  resources  must  wait  on  that  evolution. 

The  responsibility  for  regulating  and  adminis- 
tering water  use  rests  primarily  with  the 
States,  not  with  the  Federal  Government.  Agen- 
cies of  the  Federal  Government,  such  as  the 
Soil  Conservation  Service,  can  give  technical 
aid  in  surveying  and  analyzing  water  resources . 
Some  States  have  undertaken  comprehensive 
studies  of  their  water  laws  in  connection  with 
surveys  of  the  land  and  water  resources  of 
their  river  basins.  Such  studies  point  to  needed 
modernization  of  water  laws  to  facilitate  water- 
resource  planning  and  development. 

Watershed  Planning  and  Treatment 

In  the  meantime,  some  progress  can  be 
made  within  the  framework  of  existing  rights 
and  legal  structures.  Indeed,  substantial  prog- 
ress can  be  made  in  communities  where  all 
interests  join  in  supporting  a  complete  soil 
and  water  conservation  program  and  negotiate 
fairly  to  make  the  water  resource  serve  the 
total  water  needs  of  the  community  with  due 
compensation  for  any  transfer  or  modification 
of  private  rights. 

Soil  Conservation  Districts. --Soil  conser- 
vation districts  promote  the  adoption  of  con- 
servation-irrigation practices  on  farms  and  en- 


courage soil  conservation  on  watersheds.  They 
provide  a  local  means  for  coordinating  irri- 
gation improvements  on  adjoining  farms  and 
making  needed  technical  assistance  available 
to  farmers. 

Soil  conservation  district  cooperators  have 
improved  water -application  methods  on  more 
than  10  million  acres  of  irrigated  land  and 
have  installed  efficient  water-management  sys- 
tems on  nearly  4  million  acres  with  technical 
assistance  from  the  Soil  Conservation  Service. 
Where  these  improvements  are  concentrated 
in  one  locality,  as  in  the  Redlands -Highland 
Soil  Conservation  District  in  California  (p.  7), 
their  combined  effects  can  be  considerable. 
Even  without  any  changes  in  individual  water 
"rights,"  the  reduced  drain  on  the  water  source 
makes  for  a  more  reliable  supply  throughout 
the  irrigation  season  and  helps  to  meet  the 
full  allocations. 

Soil  conservation  on  the  nonirrigated  land 
of  a  watershed  also  protects  storage  reser- 
voirs and  canals  from  siltation  and  helps  to 
assure  a  reliable  water  supply. 

Small  Watershed  and  Reclamation  Projects. -- 
Small  watershed  projects  under  the  Watershed 
Protection  and  Flood  Prevention  Act  and  ir- 
rigation projects  under  the  Small  Reclamation 
Projects  Act  provide  an  opportunity  for  corn- 


Soil  conservation  district  cooperators  have  built  more  than  33,000  farm- irrigation  reservoirs  and  have  improved  water-appl  ication  methods 
on  more  than  10  million  acres  of  irrigated  land. 
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Communities  can  plan  coordinated  protection  and  management  of 
their  water  resources  through  small  watershed  projects. 


munities  to  plan  coordinated  protection  and 
management  of  their  water  resources.  Small 
watershed  projects  combine  complete  conser- 
vation treatment  of  watersheds  of  no  more 
than  250,000  acres  with  necessary  upstream 
structures  for  flood  prevention  and  water  con- 
trol. Small  reclamation  projects  provide  for 
developing  or  rehabilitating  water  supply  and 
distribution    systems    in   the    Western  States. 

Small  watershed  projects  are  locally  ini- 
tiated and  directed.  They  must  be  sponsored 
and  carried  out  by  local  governmental  units, 
such  as  special  districts  (soil  conservation, 
irrigation,  watershed,  etc.),  municipalities,  or 
counties  with  legal  authority  to  construct,  op- 
erate, and  maintain  the  works  of  improvement 
planned  in  each  case.  The  Federal  Government, 
through  the  Soil  Conservation  Service  and  co- 
operating agencies,  provides  technical  assist- 
ance, cost  sharing,  and  long-term  low-cost 
credit.  The  preparation  of  project  plans  pro- 
vides an  unrivaled  opportunity  for  town  and 
country  residents  to  join  in  the  study  of  their 
mutual  water-resource  problems  and  agree  on 
a  coordinated  plan  of  action. 

Under  this  Act  the  Soil  Conservation  Service 
can  provide  assistance  for  such  irrigation 
measures  as  water-supply  reservoirs,  diver- 
sion dams,  pumping  plants,  sluiceways,  dis- 
tribution canals  and  laterals,  pipelines,  or 
other  conveyances  to  carry  water  to  the  farm 
boundary.  It  can  also  assist  with  measures 
to  increase  the  efficiency  of  irrigation  systems 
and  reduce  water  losses  by  canal  lining,  sealing 
of  storage  reservoirs,  control  structures  in 
canals,  and  measuring  devices.  In  making  plans 
for  watershed  projects  involving  irrigation, 
consideration  is  given  first  to  opportunities  for 
meeting  the  existing  water  problems  by  onfarm 


conservation  measures. 

An  example  of  such  a  project  is  the  American 
Fork-Dry  Creek  watershed  in  central  Utah. 
Shortage  of  water  for  the  24,000  acres  of 
irrigated  land  regularly  occurred  late  in  the 
season.  Low  farm-irrigation  efficiencies,  rang- 
ing from  25  to  40  percent,  and  serious  canal 
losses  contributed  to  the  problem.  Additional 
storage  for  irrigation  water  was  also  needed. 
By  combining  a  storage  reservoir,  canal  lining, 
land  leveling,  and  minor  structures  for  control 
and  management  of  the  irrigation  water  with 
an  intensive  program  of  water  conservation  on 
the  farms,  an  economically  feasible  project 
was  planned. 

This  project  is  not  expected  to  completely 
solve  irrigation  water  shortages  in  the  water- 
shed, but  it  will  make  a  notable  contribution. 
Some  4,000  acres  now  subject  to  water  short- 
ages will  have  a  full  supply,  and  the  problem 
will  be  reduced  on  the  remainder  of  the  land- 
Small  watershed  projects  also  protect  res- 
ervoirs, canals,  and  irrigated  land  from  flood- 
water  and  sediment  damages.  Most  irrigated 
land  is  exposed  to  flood  hazards.  Diversion 
dams  and  canal  headworks  are  subject  to  floods 
on  the  rivers  from  which  irrigation  water  is 
diverted.  Supply  canals  are  vulnerable,  par- 
ticularly to  cloudbursts  that  produce*  floods 
on  tributaries  during  the  growing  season.  The 
damages  to  irrigated  crops  while  repairs  are 
being  made  often  exceed  the  damage  to  the 
canals. 

Sediment  is  a  companion  hazard  to  water 
supply  and  irrigation  systems.  Besides  filling 
reservoirs  and  canals,  it  covers  crops  and 
requires  frequent  land  leveling.  Many  irriga- 
tion companies  "waste"  hundreds  of  acre- 
feet  of  valuable  water  to  sluice  sediment  out 
of  their  systems.  These  losses  can  be  largely 
eliminated  through  complete  watershed  treat- 
.ment  and  control  structures. 

Other  water  needs  of  the  community  can  also 
be  provided  for  as  part  of  multiple-purpose 
watershed  projects.  Storage  for  municipal  or 
industrial  use  can  be  included  in  combination 
with  floodwater-retarding  structures  or  as  sep- 
arate reservoirs.  Provisions  can  be  made  for 
fish  and  wildlife  habitat  improvement.  These 
features,  of  course,  must  be  agreed  upon  by 
the  local  sponsors  of  the  project  as  part  of 
a  complete  watershed  plan. 

River-Basin  Surveys  and  Plans. --An  oppor- 
tunity for  even  broader  planning  of  water- 
resource  use  exists  where  interested  agencies 
and  groups  work  together  on  a  river-basin 
plan.  USDA  cooperates  in  river-basin  surveys 
and  investigations  under  provisions  of  the  Water- 
shed Protection  and  Flood  Prevention  Act. 

The  Soil  Conservation  Service,  Forest  Serv- 
ice, and  Agricultural  Research  Service  par- 
ticipate in  these  surveys.  The  information  is 
used  in  planning  the  development  of  water  and 
related  land  resources  for  entire  river  basins. 
It  also  helps  to  coordinate  the  works  of  USDA 
with  related  works  of  other  Departments  and 
agencies. 
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Woter-storage  reservoirs  create  recreational  facilities  where  none  existed  before. 
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